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METHOD AND SYSTEM FOR THE USE OF DHTERENT 
WmELESS TECHNOLOGIES WITHIN A HYBRID 
SWITCH PROTOCOL STACK 



5 CROSS-REFERENCE 

This application claims priority from U.S. Provisional Patent Application 60/395^56, filed 
on July 12, 2002. 
BACKGROUND 

The present disclosure relates generally to voice and data conomunications and, more 

10 particularly, to a wireless system and method for providing services to a wireless mobile terminal 
operating in a hybrid wireless network. 

A wireless network may be conq)osed of two sub-networks. The first sub-network may be 
a Radio Access Network (RAN) which handles radio related issues, such as assigning radio 
resources to establish and maintain a communication session with a mobile communications device 

1 5 upon a request for service. The second sub-network may be a Core Network (CN) which links a 
user of a mobile device to a wireline network The wireless network, its sub-networks, and mobile 
devices within the network may communicate using a standardized set of signals and commands 
known as a specification. 

Available specifications for the wireless network may specify that the RAN and the CN of 

20 the wireless network are based on the same wireless technology. Such networks may be referred 
to as "homogenous networks." For instance, if the RAN and the CN are based on a technology 
such as Global System for Mobile communications (GSM), a mobile subscriber using a GSM 
conopliant device may utilize the network. Likewise, if the RAN and tiie CN are based on a 
technology such as code division multiple access 2000 (CDMA2000), a mobile subscribe using a 

25 CDMA2000 compliant device may utilize the network. 

However, due in part to inconnpatibilities between different specifications, such as GSM 
and CDMA2000, a mobile device may only be able to utilize networks based on a particular 
specification. This is a primary disadvantage of homogenous networks because, given the many 
wireless technologies that currenfly exist and that are being developed, access naay be unavailable 

30 when a mobile device compatible with one wireless technology moves into a wireless network of" 
different technology. This prevents the mobile device from accessing services and limits the 
mobile device's geographical service area to networks that support a specific wireless technology. 
For example, a mobile device con:q>liant only with GSM cannot generally access a network based 
solely on CDMA2000. As the number of differing existing and proposed specifications grows, 

35 tins limitation may become increasingly problematic. 

Therefore, what is needed is a method and system that can provide wireless service to a 
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mobile device regardless of flie underlying network technology. It is desirable to raable a mobile 
device to exchange message contents with a wireless network without concern for possible 
differences in the technologies involved (e.g., message encoding and decoding schemes). It is also 
desirable to provide such wireless service without inconveniencing the user. 
S SUMMARY 

In one embodiment, a method is provided for transforing information from a network via 
an inter&ce incorrq^atible with ttie network to a mobile device that is compatible with both the 
network and the interface. The method conq^rises establishing a communication channel between 
the mobile device and a switch, wharein the switch is accessible to the network and is adapted to 
10 send and receive messages con:q>atible with both the network and interface. Information is 

received from the network and the information is inserted into a first message compatible with the 
interface. The first message is transferred to the mobile device via the interfece. 
BRIEF DESCRIPTION OF THE DRAWINGS 



15 device. 

Fig. 2 illustrates a CDMA wireless network architecture for providing services to a mobile 

device. 

Fig. 3 illustrates a hybrid wireless network architecture with a hybrid mobile switching 
center (hybrid MSG), a RAN using GSM wireless technology, a RAN using CDMA wireless 
20 technology, and a CN using GSM wireless technology. 

Fig. 4 illustrates an example of a protocol architecture that may be used in the hybrid MSG 
of Fig. 3. 

Fig. 5 is an exemplary flow chart of a method for servicing a mobile device using the 
protocol architecture of Fig. 4. 
25 Fig. 6 is an exemplary flow chart of one possible implementation of the method of Fig. 5 

in the hybrid wireless network of Fig. 3. 

Fig. 7 illustrates a call flow diagram for performing a mobile originated voice call when 
the mobile device is operating in a CDMA RAN that is serviced by the hybrid MSG of Fig, 3 in a 
GSM Gore network, 

30 Fig. 8 illustrates a call flow diagram for performing a mobile terminated voice call when 

the mobile device is operating in a CDMA RAN that is serviced by the hybrid MSG of Fig, 3 in a 

GSM Gore network. 

DETAILED DESCRIPTION 

The present disclosure relates generally to voice and data communications and, more 
35 particularly, to a wireless system and method for providing services to a wireless mobile terminal 

operating in a hybrid wireless network. It is understood, however, that the following disclosure 



Fig. 1 illustrates a GSM wireless network architecture for providing services to a mobile 
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provides many different embodiments, or exanq)les, for in:Q>lementmg different features of the 
invention. Specific exanq>les of coiiq)onents and arrangements are descnbed below to simplify the 
present disclosure. These are, of course, merely exaii^)les and are not intended to be limiting. In 
addition, the present disclosure may repeat reference numerals and/or letters in tiie various 
examples. This repetition is for the purpose of simplicity and clarity and does not in itself dictate a 
relationship between the various embodiments and/or configurations discussed. 

For the purposes of clarity in the present disclosure, various acronyms are used, the 
definitions of which are listed below: 





ANSI-41 


American National Standards Institute - Cellular Radio 


10 




Teleconmninications Intersystem Operations; 




AuC 


Authentication center; 




BSC 


Base Station Controller; 




BSS 


Base Station Subsystem; 




BTS 


Base Transceiver Station; 


15 


GMSC 


Gateway MSG; 




GSM 


Global System for Mobile commimications; 




HLR 


Home Location Register; 




lOS 


Interoperability Specification 




IP 


Intemet Protocol; 


20 


IS41 


Wireless Network conforming to the IS41 standard; 




ISDN 


Integrated Services Digital Network; 




ISUP 


ISDN User Part (of SS7); 




MSG 


Mobile Switching Center; 




PSTN 


Public Switch Telephone Network; 


25 


SCP 


Signalling Control Point; 



SMS-C Short Message Service Center; 
SS7 Signaling System No. 7; 

Tl Digital communication line that uses time division multiplexing; 

TCP/IP Transmission Control Protocol/Ihtemet Protocol. 

30 

Referring to Fig. 1, an exemplary GSM network 100 is operable to provide wireless 
services to a GSM compliant mobile device 102 (also known as a "mobile station" (MS)). The 
network 100 includes a RAN 104 and a CN 106, both of which are based on GSM technology. 
The RAN 104 includes a BSS 108, which may include a BTS 110 and a BSC 1 12 to establish and 
35 maintain a communication session with the mobile device 102. In the present example, the BSC 
1 12 may be in communication with a MSC 1 14 and a Serving General Packet Radio Service 

3 
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(GPRS) Support Node (collectively "SGSISP*) 1 16. Both the MSG 1 14 and the SGSN 1 16 may be 
connected to a SMS-C 118, anHLR 120, and an AuC 122. The SGSN 116 may also be connected 
to a Gateway GPRS Siq>port Node (GGSN) 124, which may in turn connect to a packet data 
network (PDN) 126. The MSG 1 14 and the HLR 120 may also be connected to a billing system 
5 128 through a SCP 1 30. The MSG 1 14 may also be connected to another network, such as a PSTN 
132, through a GMSC 134. This connection enables the mobile device 102 to conmounicate with 
another device that is not part of the netwoik 100, such as a wireline telephone 136. 

It is noted that a variety of protocols may be utilized to enable communications to occur 
through the various conq[>onents 1 10-134. For example, some communications may use Signaling 

1 0 System 7 Integrated Services Digital Network (ISDN) User Part (known collectively as "SS7 

ISUP") or Intemet Protocol (IP), while others may utilize GPRS Tunneling Protocol U (GTP-U) 
for user data and GTP-C for signaling. 

Referring now to Fig. 2, an exemplary CDMA2000 network 200 is operable to provide 
wireless services to a CDMA2000 compliant mobile device 202. The network 200 includes a 

15 RAN 204 and a CN 206, both of which are based on CDMA2000 technology. The RAN 204 
includes a BSS 208, which may include a BTS 210, a BSC 212, and a packet control function 
(PCF) 214. In the present example, the BSC 1 12 may be in communication with a MSC 216 and 
the PCF 214. The MSC 216 may be connected to a SMS-C 218, a HLR 220, an AuC 222, and a 
SCP 224. The SCP 224 may be connected to a component 226 that is operable to store and 

20 forward a service to a billing system 228, Alternatively, the SCP 224 may store and forward the 

service itself. The MSC 216 may also be connected to another network, such as a PSTN 230. This 
connection enables the mobile device 202 to communicate with a device on another network, such 
as a wireline telephone 232 connected to the PSTN 230. The PCF 214 may be connected to a 
packet data serving node (PDSN) 234 as well as the BSC 212. The PDSN 234 may in turn be 

25 connected to the HLR 220, the SCP 222, and a PDN 236. 

It is noted that a variety of protocols may be utilized to enable communications to occur 
through the various components 210-236. For example, some communications may use SS7 ISUP, 
while others may utilize EP. 

Referring now to Fig. 3, in one embodiment, a network 300 is operable to service both the 

30 GSM compliant mobile device 102 of Fig. 1 and the CDMA2000 compliant mobile device 202 of 
Fig. 2. Although the mobile devices 102, 202 may support both voice and packet data, the present 
disclosure applies to any type of mobile device that can operate in a given RAN. For example, one 
or both of the mobile devices 102, 202 may be a single mode mobile device that can support either 
voice or data, a dual mode mobile device that can support voice and data but at different times of 

35 service, or may be one of plurality of other combinations of mobile types and services. 

Furthermore, although illustrated as mobile telephones, the mobile devices 102, 202 may be any 
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type of device able to connect to the network 300. 

The network 300 is structured so as to connect RANs based on different technologies witii 
a single CN. In ttie present exanqjle, fee network 300 connects the GSM RAN 104 of Fig. 1 and 
the CDMA2000 RAN 204 of Fig. 2 with a GSM CN 302. A 'hybrid" MSG 304 is utilized to 
5 connect the RANs 104, 204 witti the CN 302, as is described in greater detail in PCX Application 
Number WO2002US35500, filed on November 5, 2002, and hereby incorporated by reference as if 
reproduced in its entirety. The hybrid MSG 304 may be implemented using software and/or 
hardware. 

In the present example, the MSG 304 may be connected to a GMSG 306, SGP 308, a HLR 

10 310, an AuC 312, a GGSN 314, and a SMS-G 316. The GMSC 306 maybe connected to another 
network, such as a PSTN 318. This connection may be operable to enable one or both of the 
mobile devices 102, 202 to communicate with a device on another network, such as a wireline 
telephone 320 on the PSTN 318. The SGP 308 may be connected to a billing system 322. A PDN 
324 may be connected to both the MSG 304 and the GGSN 314. The hybrid MSG 304 enables a 

15 mobile terminal in one of the RANs 104 or 204 and certain network entities in the GN 302 to 
exchange message contents without being obstructed by tiie differences in the technologies 
involved (e.g., message encoding and decoding schemes). 

hi operation, as will be described below in greater detail, the MSG 304 may handle the 
control and bearer traffic using a centralized call control model for both the GSM RAN 104 and 

20 the GDMA2000 RAN 204. Setting-up and controlling a voice or a data call for either of the 

mobile devices 102, 202 may be done at the MSG 304 as follows. For calls established using the 
GSM mobile device 102, the MSG 304 operates in a manner similar to the GSM MSG 1 14 of Fig. 
1. For calls established using the CMDA2000 mobile device 202, the MSG 304 links the 
GDMA2000 RAN 204 to the GSM GN 302. 

25 This linking may be accomplished by converting messages initiated in the GDMA2000 

RAN 204 into GSM messages sent to the GN 302. Likewise, GSM messages initiated by the GN 
302 may be converted into CDMA2000 messages sent to the RAN 204. Alternatively, the MSG 
304 may create a new message that corresponds to a received message, as is described in greater 
detail in previously incorporated PGT AppHcation Number WO2002US355G0, The linking 

30 between the GDMA2000 RAN 204 and the GSM CN 302 may also be accomplished by initiating a 
function or procedure in one portion of the network 300 using one technology (e.g., CDMA or 
GSM) upon receiving a certain message fi-om another portion of the network 300 using the other 
technology (e.g., GSM or CDMA). As will be described below in greater detaU, the hybrid MSG 
304 may also encapsulate information to facilitate the transfer of information via an otherwise 

35 incompatible network or device. Accordingly, the GSM CN 302 may communicate with both the 
GSM RAN 104 and the GDMA2000 RAN 204, which enables setup caUs to be initiated at one of 

5 
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theRANs 104, 204 or at the CN 302. 

Referring now to Fig. 4, an exenq)lary protocol architecture 400 is illustrated, such as may 
be used in the hybrid MSG 304 of Fig. 3. As described previously, the hybrid MSG 304 may be 
deployed in a core network (e.g., the GN 302 of Fig. 3) to enable communication between 
inconq>atible technologies (e.g., GSM and CDMA) while minimizing changes to the technologies 
themselves. This provides the ability to pass information or message contents between a mobile 
device (e.g., the mobile device 202 of Fig. 3, which is both GSM and GDMA conq)atible in the 
present example) and various networks entities when the information or messages are not 
conqsliant with the radio interface technology. To accon^lish this, the hybrid MSG 304 is 
implemented using a protocol architecture Aat enables multiple core networks (e.g., both GSM 
and GDMA) to co-exist in the same switch. This enables, for exaiiq>le, the passing of GSM 
information transparently to the GDMA RAN 204 (Fig. 3) between the mobile device 202 and 
GSM entities in the GN 302, In the context of messaging, the message contents may be encoded, 
packaged, and decoded appropriately. 

Fig. 4 illiistrates tiie protocol architecture 400 of the hybrid MSG 304. The architecture 
400 inherits certain aspects from both a GDMA in5>lementation 402 and a GSM implementation 
404. For example, the architecture 400 inherits a mobility management (MM) agent 406 and a call 
control (GG) agent 408 from GSM, and a Base Station System Application Part (BSSAP) and 
Radio Resource manager 410 from the CDMA protocol. No changes are introduced to these 
elements. The MM 404, GG 408, and BSSAP 410 may correspond to different processes that may 
be implemented in a switch and may have the same functionality when used in a "pure" CDMA 
MSG or a "pure" GSM MSG. Note that the term "pure" means that the MSG communicates using 
the same wireless technology on the Radio and the Gore networks. 

The MM agent 406 may access mobile user information from a local database such as a 
visitor location register (VLR) 412. The BSSAP 410 communicates with mobile devices via an 
interoperability specification (lOS) 414 compliant CDMA BSS (e.g., the BSS 208 of Fig. 3). A 
message converter module 416 is placed between the GSM entities and the CDMA entities of the 
hybrid MSC's protocol stack. This module is responsible for converting messages from GSM to 
GDMA and vice versa, as will be described later in greater detail. 

Referring now to Fig. 5, in one embodiment, a method 500 enables a mobile station (MS) 
and a network to communicate via an air interface using a hybrid switch. In the present example, 
the switch and MS are compatible with both the network, which is based on a first standard, and 
the interface, which is based on a second standard that is incompatible with the first standard. The 
switch is connected to both the network and the interface. 

In step 502, a channel is established between the switch and the MS. This may occur 
before the MS is authenticated with the network or may occur after such authentication occurs. In 
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step 504, Ae switch receives information conq>atible with &e first standard jfrom the network. 
This information is inserted by the switch into a first message con^atible with the second standard 
in step 506, and the first message is transferred to die MS via the interface in step 508. The mobile 
device may then extract tiie information firom the first message. In step 510, the switch receives a 



the switch converts the second message for conq)atibility with the first standard for use by the 
network. 

In some embodiments, the MS may insert information compatible with the first standard 
into the second message. The switch woiild then, upon receipt of the second message, extract the 
information and relay it to the network. Alternatively, all information in the second message may 
be compatible with the second standard. The switch would then convert the information firom ttie 
second standard into corresponding information compatible with the first standard and relay it to 
the network. 

Referring now to Fig. 6, in another embodiment, a method 600 illustrates one possible 
implementation of the method 500 of Fig. 5 within the hybrid network 300 of Fig. 3. In step 602, a 
channel is established between the hybrid MSG 304 and a GSM/CDMA compatible mobile station 
(MS) 202. The hybrid MSG 304 receives GSM information via the GSM GN 302 in step 604 and 
inserts the GSM information into a first GDMA message in step 606. In the present example, the 
GDMA message may be an "ADDS Deliver" message that has a variable length field. The GSM 
information is inserted into the variable length field. 

In step 608, the hybrid MSG 304 transfers the first GDMA message to the MS 202 via the 
CDMA interface. The MS 202 extracts and processes the GSM information firom the first GDMA 
message in step 610 and, in step 612, inserts its own GSM information into a second GDMA 
message. The hybrid MSG 304 receives flie second GDMA message fi-om the MS 202 in step 614 
and extracts the GSM information in step 616. The extracted GSM information may then 
processed and transferred per the GSM network standard in step 618. 

Referring now to Fig. 7, in one embodiment, a mobile originated call flow 700 is 
illustrated. For purposes of example, the call flow 700 is an implementation of the method 500 of 
Fig. 5, and is illustrated with reference to various components of flie architecture 400 of Fig. 4. It 
is noted that although a mobile device is serviced by the call flow 700, the call flow 700 does not 
explicitly illustrate the mobile device. Instead, the call flow 700 interacts with the GDMA BSS 
208, which is responsible for sending and receiving messages to and firom the mobile device. 
Furthermore, although a message may be routed through various network entities, such as a PSTN, 
only the BSS 208 and hybrid MSG 304 (comprising the GDMA BSSAP 410, message converter 
416, and GSM MM/GG agents 406, 408) are shown. It is imderstood that messages passing 
between the BSS 208 and the message converter 416 go through the BSSAP 410, although the 



second message conq}atible with the second standard firom the MS via the inter&ce. In stq> 512, 
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interactions with the BSSAP 410 are not ejqilicitly illustrated for purposes of clarity. The mobile 
device is a GSM/CDMA compatible device operating in a CDMA RAN (e.g., the RAN 204 of Fig. 
3) and is serviced by the hybrid MSG 304 (Fig- 4). 

The call is initiated when the mobile sends a GDMA CM Service Request message to the 
5 hybrid MSG 304 via the BSS 208 in step 702. The CM Service Request message contains 

information about the identification of the mobile device and the call type being requested. In step 
704, flie hybrid MSG 304 assigns a traffic chaimel to the mobile device by sending a CDMA 
Assignment Request message to the CDMA BSS 208. The BSS 208 assigns a radio traffic channel 
to the mobile device, and upon successful assigmnent, sends the message CDMA Assigmnent 

10 Conq)lete to the hybrid MSG 304 in step 706. It is noted that the same messages are used in the 
CDMA RAN and the GSM GN. Accordingly, during these steps, the message converter 416 does 
very Mtde work. Assigning the traffic channel at such an early stage in tiie call setup procedure 
enables "ADDS Deliver" GDMA messages to be exchanged between the mobile device and the 
hybrid MSG 304. This allows the "ADDS Deliver" message to be used to efficiently transfer GSM 

1 5 messages over the CDMA radio interface and avoids the need to convert all of the messages to and 
from the different protocols. 

Once the traffic channel is assigned, the call flow 700 continues with additional activities 
involved in a mobile originated call setup. From this point forward, the message converter 416 
applies a mechanism to link the CDMA radio to the GSM MM/CC agents 406, 408 Applications 

20 and Service management layers. In the present example, this is accomplished by inserting the 

GSM message in the Application Data message field of the "ADDS Deliver" message. This field 
is based on the CDMA standard and has a flexible length, so it can hold any GSM message used 
between the mobile device and the GSM MM/CC agents 406, 408 during the call flow 700. 

Once the "ADDS Deliver" message is received by the mobile, the mobile device extracts 

25 the GSM message and applies the GSM protocol to process the GSM data. The mobile device may 
then insert GSM information into an "ADDS Deliver" message and sent the CDMA message to the 
hybrid MSG 304 over the CDMA radio interface. This process enables the hybrid MSG 304 and 
the mobile device to commimicate with each other using GSM messages and information in a 
mamier that is transparent to the CDMA radio interface. This process may be used during the 

30 remaining steps of the call setup procedure as follows. 

In step 708, the GSM MM/CC agents 406, 408 send an Authentication Request message to 
the mobile device requesting that the mobile device authenticate itself by sending GSM 
authentication information. The information is retumed by the mobile device in an Authentication 
response message in step 710. In step 712, the hybrid MSG 304 sends a GSM CM Service Accept 

35 message to the mobile device indicating that the request for a call has been accepted. In step 714, 
the mobile device sends a Sctxp message to the hybrid MSG 304 that includes detailed call 
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information on the call, such as the called party's number. In step 716, &e hybrid MSG 304 sends 
a Call Proceeding message to the mobile device indicating to the mobile device that the call is in 
progress. Once the called party is reached, the hybrid MSG 304 sends an Alerting message to the 
mobile device in step 718 indicating that the called party has been located. When the called party 
S answers the call, the hybrid MSG 304 sends a Gonnect message to the mobile device in step 720. 
The mobile device then replies with a Gonnect_Ack message in step 722 and the call is established 
between the mobile device and the called party. 

At the end of the call, whm the mobile device disconnects, a Disconnect message is sent 
from the mobile device to the hybrid MSG 304 in step 724. The hybrid MSG 304 then sends a 
10 Release message back to the mobile device in step 726 when a Release message is received from 
the called party. In step 728, the mobile device responds with a Release Gonq)lete message 
indicating the call has been successfully released. At this point, the GDMA radio resources are 
cleared, as indicated by 730. 



15 illustrated. For purposes of example, the call flow 800 is an implementation of the method 500 of 
Fig. 5, and is illustrated with reference to various components of the architecture 400 of Fig. 4. It 
is noted that alfliougih a mobile device is serviced by the call flow 800, the call flow 800 does not 
explicitly illustrate the mobile device. Instead, the call flow 800 interacts with the CDMA BSS 
208, which is responsible for sending and receiving messages to and from the mobile device. 

20 Furthermore, although a message may be routed through various network entities, such as a PSTN, 
only the BSS 208 and hybrid MSG 304 (comprising the CDMA BSSAP 410, message converter 
416, and GSM MM/CC agents 406, 408) are shown. It is understood that messages passing 
between the BSS 208 and the message converter 416 go through the BSSAP 410, although the 
interactions with the BSSAP 410 are not explicitly illustrated for purposes of clarity. The mobile 

25 device is a GSM/CDMA compatible device operating in a CDMA RAN (e.g., the RAN 204 of Fig. 
3) and is serviced by the hybrid MSG 304 (Fig. 4). 

The call flow 800 begins with step 802 after a call has been received by the hybrid MSG 
304 for the mobile device. In step 802, the hybrid MSG 304 sends a GDMA paging request 
message to the mobile device. The mobile device responds in step 804 by sending a Paging 

30 Response message to the hybrid MSG 304. The hybrid MSG 304 then assigns a traffic channel to 
the mobile device in step 806 by sending a GDMA Assigmnent Request message to the CDMA 
BSS 208. In step 808, the BSS 208 assigns a radio traffic channel to the mobile device and, upon 
successful assignment, sends the message GDMA assignment Complete to the hybrid MSG 304. It 
is noted that the same messages are used in the CDMA RAN and the GSM GN. Accordingly, 

35 during these steps, the message converter 416 does very little work. Assigning the trafBc channel 
at such an early stage in the call setup procedure enables "ADDS Deliver" GDMA messages to be 



Referring now to Fig. 8, in another embodiment, a mobile terminated call flow 800 is 



9 



wo 2004/008720 



m 



:T/US2003/022086 



1 



exchanged between the mobile device and the hybrid MSG 304. This allows the "ADDS Deliver" 
message to be used to ef&ciently transfer GSM messages over die CDMA radio inter&ce. 

Once the traffic channel is assigned, the GSM MM/CC agents 406, 408 continue with 
additional activities involved in a mobile originated call setup. From this point forward, the 
5 message converter 416 applies a mechanism to link the CDMA radio to the GSM MM/CC agents 
406, 408 AppUcations and Service management layers. In the present example, this is 
acconq>lished by inserting the GSM message in the Application Data message field of the "ADDS 
Deliver'' message. Hus field is based on the CDMA standard and has a flexible lengdi, so it can 
hold any GSM message used between flie mobile and the GSM MM/CC agents 406, 408 during the 
10 call flow 700. 

In step 810, the GSM MM/CC agents 406, 408 send an Authentication Request message to 
the mobile device requesting that the mobile device authenticate itself by sending GSM 
authentication information. The mobile device responds in step 812 with the authentication 
information, which is carried in an Authentication response message. In step 814, the hybrid MSC 

1 5 304 sends a Setup message to the mobile device indicating that a call is being terminated at the 
mobile device. The mobile device then sends a Call Conformation message to the hybrid MSC 
304 in step 816, indicating that the mobile device is prepared to receive the call. In step 818, the 
mobile device sends an Alerting message to the hybrid MSC 304 and, in step 820, once the mobile 
device answers the call, the mobile device sends a Coimect message to hybrid MSC 304. 

20 In step 822, the hybrid MSC 304 replies by sending a Connect_Ack message to the mobile 

device, and the call is established between the mobile device and the calling party. At the end of 
the call, when the mobile device disconnects, a Discoimect message is sent to the hybrid MSC 304 
in step 824. In step 826, the hybrid MSC 304 sends a Release message back to the mobile device 
after receiving a Release message from the called party. The mobile device responds with a 

25 Release Complete message in step 828 indicating the call has been successfully released. At this 
point, the CDMA radio resources are cleared, as indicated by 830. 

In the present disclosure, it is understood that multiple messages may be used to transfer 
information, even though the above examples illustrate the information being encapsulated in a 
single message. Furthermore, the exemplary "ADDS Deliver" message used to transfer the GSM 

30 data is for illustrative purposes only, and many other types of messages may be used to encapsulate 
and transfer information on both the uplink and downlink. As such, the present disclosure applies 
to any message that may be transferred between a mobile device and a network component, such as 
the hybrid MSC. Furthermore, although certain message fields are described in the present 
disclosure for purposes of example, it is understood that any field or set of fields may be used to 

35 carry information. 

Additionally, although a general switching system is used to describe the hybrid MSC, the present 
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disclosure applies to any switching system that may include one or more network entities which 
have various call control systems. Such a switching system may serve one or more RANs of 
different technologies, as well as RANs sharing the same technology. The switching system may 
also link the RANs of various technologies to a CN of a predetermined wireless technology. For 
instance, a soft switch technology may be used to inq[)lement the hybrid MSG. The hybrid MSG 
may include two parts, each of which is implemmted in an independent network entity. One of the 
two network entities may handle the control part of a call and the other network entity may handle 
the bearer part. Using soft switch technology to implement the hybrid MSG may provide an 
increased leverage of equipment investment because the network configuration may be highly 
scalable. 

Although GSM and CDMA are used as examples in the preceding illustrations, it is 
understood that the disclosure applies to any two or more wireless networks that have the same GN 
technology but different RAN technologies. Furthermore, even though the CDMA and GSM 
technologies are used to describe the disclosure, the present disclosure may be applied to any 
wireless technology that can be used in a hybrid wireless network, and is not limited to these two 
particular technologies. 

While the preceding description shows and describes one or more embodiments, it will be 
imderstood by those skilled in the art that various changes in form and detail may be made therein 
without departing from the spirit and scope of the present disclosure. For example, it is within the 
scope of the present disclosure that the BTS, BSS, MSG, and/or mobile device may not exist in the 
same fashion in other technologies or implementations, but the same functionality may be achieved 
using other components. Therefore, the claims should be interpreted in a broad manner, consistent 
with the present disclosure. 
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WHAT IS dxAIMED IS: 

1 . A method for traiisferring mformation from a network via an interface 
mcoiiq)atible with &e network to a mobile device that is compatible with both llie network and the 

S interface, the method comprising: 

establishing a communication channel between the mobile device and a switch, whmin 
the switch is accessible to the network and is adapted to send and receive messages compatible 
with both the network and interface; 

receiving information from the netwoik; 
10 insoting the information into a first message con^atible with fhc int^face; and 

transferring the first message to the mobile device via the interface. 

2. The method of claim 1 furth^ comprising extracting the information from the first 
message to recover the inserted information. 

15 

3. The message of claim 2 further comprising processing the extracted information. 

4. The method of claim 1 wherein establishing the communication channel occurs 
prior to authenticating the mobile device in the network. 

20 

5. The method of claim 4 further comprising: 

receiving a second message from the mobile device via the interface, wherein the second 
message is compatible with the interface; and 

converting the second message received via the interface into information compatible with 
25 the network. 

6. The method of claim 5 ftirther comprising inserting information compatible with 
the network into the second message. 

30 7. The method of claim 1 further comprising identifying a preselected field in the 

first message, wherein the information is inserted into the preselected field. 

8. A method for manipulating data by a mobile station, wherein the mobile 
station is compatible with at least first and second incompatible telecommimications protocols, the 
35 method conaprising: 

receiving a first message using the first protocol; 

12 
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identifying infonnation in the first message conq>atible with the second protocol; 
extracting the identified information from flie first message; and 
processing the extracted infonnation using the second protocol. 



9. 



The method of claim 8 further comprising: 



inserting information compatible with the second protocol into a second message 
conopatible with the first protocol; and 

transmitting the second message via an air inter&ce using the first protocol. 

10. A system for enabling conmnmications between a mobile unit and a 
network over an air interface, wherein the network and inter&ce are based on first and second 
incompatible protocols, respectively, and wherein the mobile unit is compatible with both 
protocols, the system con^rising: 

a call controller adapted for using the first protocol; 

a mobility manager adapted for using the first protocol and accessible to tiie call 
controller; 

at least a portion of a base station adapted for using the second protocol and 
accessible to the interface; and 

a message converter accessible to the call controller and the base station portion, 
wherein the message converter is adapted to convert information compatible with the first or 
second protocol into information compatible with the other protocol. 

1 1 . The system of claim 10 further wherein functionality associated with the call 
controller and the mobility manager is inherited from the network, and wherein functionality 
associated with the base station portion is inherited from the interface. 
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12. The system of claim 10 wherein the message converter includes a plurality of 
instructions, including: 

an instruction for receiving a first message based on the first protocol firom the network; 
an instruction for inserting the first message into a second message conqpatible the second 
5 protocol; 

an instruction for receiving a third message based on the second protocol firom the 
interface; and 

an instruction for extracting a fourth message compatible with the first protocol Scorn fbs 
third message. 

10 

13. The system of claim 12 fiirther conqnising an instruction for converting the third 
message into a fifth message con^atible with the first protocol if the third message does not 
contain the fourth message. 

1 S 14. The system of claim 10 wherein the first protocol is a Global System for Mobile 

communications (GSM) protocol and wherein the second protocol is a code division multiple 
access (CDMA) protocol. 

15. The S3^tem of claim 10 wherein the second protocol is a Global System for 
20 Mobile conmiunications (GSM) protocol and wherein the first protocol is a code division 

multiple access (CDMA) protocol. 

16. A method for transferring GSM-based information between a GSM 
communications system and a GSM/CDMA compatible mobile device via a CDMA interface, the 

25 method comprising: 

establishing a CDMA channel between the mobile device and a switch, wherein the switch 
is accessible to the GSM network and adapted to send and receive both GSM and CDMA 
messages; 

receiving GSM-based information fi'om the GSM network; 
30 inserting the information into a CDMA message; and 

transferring the CDMA message to the mobile device via the CDMA interface. 

17. The method of claim 16 wherein establishing the CDMA channel occurs prior to 
authenticating the mobile device in the GSM network. 



35 



1 8. The method of claim 1 6 further comprising: 
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receiving CDMA information from fhe mobile device; and 

converting die CDMA information into GSM information for compatibility with die GSM 



network. 



5 



19. 



The method of claim 16 wherein the CDMA message is an '^ADDS Deliver" 



message, and wherein inserting the GSM information into the CDMA message includes 
identifying a predetermined field in the "ADDS Deliver," wherein the predetermined field is used 
to store the GSM information. 



15 communications system and a GSM/CDMA conqsatible mobile device via a GSM interface, the 
method comprising: 

establishing a GSM channel between the mobile device and a switch^ wherein the switch is 
accessible to the CDMA network and adapted to send and receive both GSM and CDMA 
messages; 

20 receiving CDMA-based information from fhe CDMA network; 



10 



20. The method of claim 16 frirther conq)rising: 
extracting the GSM information from the CDMA message; and 
processing the extracted GSM information. 



21. 



A method for transferring CDMA-based information between a CDMA 



inserting the information into a GSM message; and 

transferring the GSM message to the mobile device via the GSM interface. 



22. The method of claim 21 wherein establishing the GSM channel occurs prior to 
25 authenticating the mobile device in the GSM network. 



23. The method of claim 2 1 further comprising: 
receiving GSM information from the mobile device; and 

converting the GSM information into CDMA information for compatibility with the 



30 



CDMA network. 
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AMENDED CLAIMS 
received by the International Bureau on 09 February 2004 (09.02.2004) 
original claims 1, 10, 16 replaced by 1, 10, 16 21 and 24 (5 pages)] 

1. (Aioeaded) Aixie1hodfortimsfemngMonDationfix>mai» 

intBT&ce incompatible with the netwcnk to a mobile device that is compatible with both the 
5 network and the mta£uK^ file method conprising: 

establishing a communicatioa channel betwem the mobile device and a switch, whoein 
flie switch is accessible to the network and is adapted to send and receive me^a^ compatible 
with both the network and mler&ce using functionality inherited ditectly from the network and 
inter&c^ 

10 receiving infonnation from the networlq 

msertmg the infionnation into a first message compatible witti the inter&ce; and 
transfenring the fast message to the mobile device via tfie interface. 

2. The mjcfhod of claim I fiirther comprising extractmg die information from the first 
1 S message to recover the inserted informatioii. 

3. The message of claim 2 further comprising processing die extracted mfismatifSD. 

4. The method of claim 1 TiAieTein establishing &e coxmnrniicatSon channel occurs prior to 
20 aufhmlicatii^ fhe mobDe device in the network, 

5. The method of clahn 4 further comprising: 

receiving a second message from die mobile device via the interface, wherein the second 
message is compatible with the interface; and 
25 convi^tii^ the second message received via the interface into information compsdble with 

the network* 

6. The mediod of claim 5 further conaprising inserting information compatible with the 
network into the second message. 

30 

7. The method of claim 1 further comprising identifying a preselected field in the first 
message, wherein the information is inserted into the preselected field. 

8. A mediod for n:ianipulating data by a mobile station, wherein the mobile 

35 station is compatible with at least first and second incompatible telecommunications protocols, the 
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mefliod con^rising: 

receiving a fiist message using ttie first protocol; 

idCTitifying information in fiie first message conQMitible wiOi the second protocol; 
extracting fhe idciilified information from the first message; and 
5 processing Ibe extracted infornrationiising the second protocol 

9. The method of claim 8 iiirflber conqirismg: 

insertic^ information conqiatible with tt&e second protocol into a second message 
compatibie with the first protocol; and 
10 transmitting the second message via an air inter&ce using the first protocol. 

10. (AmendecQ A system for enabling communications between a mobile unit and a 
n^work over an air inter&ce, whmin the networic and interface are based on fir^ and second 
incompatible protocols, respectively, and wherein tfie mobile unit is conqntible with bolfa 

1 5 protocols, the system comprising: 

a call controller inherited directly fi'om the network and adq;ited for using the first 
protocol; 

a mobility manager inherited dh-ectly fi'om the network and adapts fiir using the 
first protocol and accessible to the call controller; 
20 at least a portion of a base station inherited directly from the interface and adapted 

for using the second protocol; and 

a message converter accessible to the call controller and the base station portion* 
wherein the message converter is adapted to convert information compatible with the first or 
second protocol into information compatible with the other protocol. 



25 



II. Cancelled 



1 2, The system of claim 10 wherein the message converter includes a plurality of instructions^ 
including: 

30 an instruction for receiving a first message based on the first protocol from the network; 

an instructian for inserting the first message into a second message cong>atible the second 
protocol; 

an instruction for receiving a fliird mes^ge based on tihe seccmd protocol firom the 
interface; and 

35 an instruction for extractmg a fourth message compatible with the first protocol firom ttie 
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ftini message. 

« 

13. The system of claim 12 finther comprising an instiuctioxL for converting Ihe third message 
into a fifib message compatible with the first profoool if &e tfiini message does not contaui the 
fourth message. 

14. The system of claim 10 wherein the first protocol is a Global System for Mobile 
connmmicaticms (GS^ protocol and wherem the second protocoJ is a code division multiple 
access (Q3M/^) protocol. 

15. The system of claim 10 wherem the second protocol is a Global System for Mobile 
communications (GSM) protocol and whemn the first protocol is a code division mul^le access 
(CSMA) protocol. 

16. (Amended) A method for transferring GSM-basedinfonnation between a GSM 
communications system and a GSM/CDMA conqiatible mobile device via a CDMA interface^ the 
method comprising: 

establisjhing a CDMA channel between the mobile device and a switch, wherein the switch 
is accessible to the GSM network and adapted to send and receive both GSM and CDMA 
messages, and wherein the switch establishes the channel using a base station system application 
part and radio resource manager inhsited fi'om the CDMA interface; 

receiving) via a mobility management agent inherited by the switch fi:om the GSM system, 

GSM-based information fix>m the GSM network; 

inserting the mformation into a CDMA message; and 

transferring &e CDMA message to Ihe mobile device via the CDMA interface. 

17. The method of claim 16 wherein establishing the CDMA channel occurs prior to 
authenticating the mobile device in the GSM network, 

18. The method of claim 16 further comprising: 

receiving CDMA information 6om the mobile device; and 

converting the C33MA information mto GSM information for compatibility with the GSM 
network. 

19. The method of claim 1 6 wh^ein the CDMA message is an ''ADDS De]lve!r" message, and 
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wherein inserting tiie GSM infininatian into the CDMA, message uicIudK identifyiqg a 
predetBiniined fieM in the "ADDS Deliver,** wherem die predetarmined field is used to store die 
GSM information. 

20. The method of claim 16 finflier comprising: 

extracting ihe GSM infonnation from the CDMA message; and 
processing the extracted GSM infonnafian. 

2L (AxnendecO AmetbodfartrBnsfeningCDMA4>asedtn& 

commumcati<ms Bysfieno and a OSM/CDMA compatible mobile device via a GSM intear&ce^ &e 
melbod comprising: 

establishing a GSM channel between the mobile device and a switch* wherein the switch is 
accessible to the CDMA network and ad^ted to send and receive bodi GSM and CDMA 
messages^ and wherein the switch establishes the channel using functionality inherited directly 
from the GSM inter&ce; 

receiving, via fimctionality inherited by the switch from the CDMA s^tem« CDMA-based 
infonnation &om the CDMA network; 

inserting the information into a GSM message; and 
transferring die GSM message to the mobile device via the GSM int^ace. 

22. The method of claim 2 1 wherein establishing the GSM channel occur? prior to 
autiienticating the mobile device in the GSM network. 

23. The method of claim 21 further comprising: 
receiving GSM information from the mobile device; and 

converting the GSM information into CDMA infonnation for compatibility with the 
CDMA network. 

24. (New) A hybrid mobile switching center for enabling communication between otherwise 
incompatible first and second teleconnnimiication technologies, the hybrid mobile switching center 
comprising: 

a call control agent inherited from the first technology; 
a mobility management agent isih&nted &om Hbc first technology, wfaeiem the mobility 
management agent is accessible to the call control agent; 

a base station system application part and radio resource mana^r inherited fiom the 
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second technology; and 

a message converter module accessible to the mobility management a^nt and tbe base 
station system aippHcationpart^ wherein tiie message converter module is configured to convert 
messagies received fiom the mobility management agent into the second technology and mesaiges 
5 received fitim the base station system appIi»tion part into the first technology, and vhoiein the 
call control agent , Om mobility management agent, and the base station qi«temapplicsticm part 
and radio resource manager are inherited fixmi their teqsective technologies without altering their 
configuration. 
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